INTRODUCTION
One-dimensional motion is one of the materials taught in class for first-grade senior high school. In the revised 2013 curriculum, the basic competencies for one-dimensional motion material are analyzing physical quantities in straight motion with constant velocity and straight motion with constant acceleration (still) including its physical meaning and presents experimental results data and graphs to investigate the motion properties of objects that move straight at a constant velocity and move straight with constant acceleration (fixed) and their physical meaning.
One-dimensional motion material is an important material and becomes the basis for further mechanics discussion (Rosenblatt & Heckler, 2011; Suyuti, Kusairi, & Sutopo, 2016) .
One-dimensional motion is the motion of an object on a straight track. Onedimensional motion material is limited to the motion of objects in the horizontal (xaxis) and vertical (y-axis) paths. Straight motion on the x-axis is known as uniform rectilinear motion (GLB). While straight on the y-axis, it is known as an accelerated uniform rectilinear motion (GLBB).
GLB and GLBB have their own characteristics. In the high school level, students must be able to analyze the characteristics of physical quantities. To help students finding their own concepts of GLB and GLBB, teachers must be creative in developing materials, managing the learning process, and using learning methods and models.
One of the efforts that can be taken by the teacher in learning the GLB and GLBB material is the use of ICT (Information, Communication, Technology) in the form of computer use (Arafiana & Setyarsih, 2014; Bonato & Gratton, 2017; Milner Bolotin & Antimirova, 2009; Wijayanto & Susilawati, 2015) . In this article, the researchers focused on video analysis with the use of computers using tracker software in the learning process to analyze the characteristics of physical quantities on GLB and GLBB. Simulations using computers are closely related to forms of constructivism learning, namely learning scientific discoveries (Jong & Joolingen, 1998) .
Tracker is an application used to analyze video and modeling (Belloni et al., 2013; Brown & Cox, 2009; Wee, Chew, Goh, Tan, & Lee, 2012; Wee & Leong, 2015) . Tracker is an open source application that can be accessed for free on the open source physics website. Tracker is made to be applied for physics learning purposes. To run the tracker application, other supporting applications are needed, namely Java 1.6 or higher, quick time, video converter, a video for windows (Wee et al., 2012) . Tracker has the ability to manually and automatically track positions on time, speed, acceleration, mass center, and other kinematic quantities (Brown & Cox, 2009; Mariati, Betty, & Sehat, 2017; Tirtasari, Latief, Amahoru, & Azizah, 2015) .
The use of tracker in physics learning is seen as an effective way in improving students' science process skills (Habibbuloh & Madlazim, 2014; Zulika, Wijaya, Masitoh, Utari, & Titin, 2018) . The tracker can encourage students to feel like a scientist (Wee & Leong, 2015) . But unfortunately, the tracker is not widely used by teachers at school. The researchers interviewed 20 physics teachers on August 8, 2017, regarding the use of tracker. The result of the interview revealed that the physics teachers did not know what tracker is and what benefits it could provide. Therefore in this research, tracker software was used in basic physics subject to encourage the students in using the tracker since they are expected to be a professional physics teacher after completing their study.
The objective of this study is to obtain a deeper insight of the students of physics education in utilizing the tracker software to improve science process skills, mastery of concepts, and as well as their perception and attitudes like their curiosity, carefulness, environmental awareness, honesty, and cooperativity.
METHOD
The study was conducted in the basic physics course 1, the first semester of the 2016/2017 academic year. The population in this study were 2 classes of Physics Education Study Program. The sampling technique used was saturated sampling technique. The entire population which consisted of 77 students were used as research samples. The research instrument used was the science process skills assessment rubric, questionnaire, and mastery test concept. The science process skills assessment rubric covers nine aspects, namely: (1) asking questions, (2) making hypotheses,
planning experimental trials / procedures, (4) using tools and materials, (5) carrying out experiments: collecting and recapping data, ( 6) interpreting and analyzing data, (7) classifying, (8) concluding, and (9) communicating. The assessment rubric uses four levels of achievement, namely 1 (poor), 2 (fair), 3 (good), 4 (excellent). A questionnaire was used to obtain data on students 'ability to use tracker software and to obtain data on students' perceptions and attitudes on the course. The attitude questionnaire of students was analyzed using the Guttman scale. Each student's answer to the statement is grouped on an agree (SS) category, and disagree (TS) category. The test was used to obtain data about the students' mastery progression of concepts on one-dimensional motion material.
The quantitative analysis of the students' science process skills was done by calculating the percentage of the number of students for each achievement with poor categories, fair, good, excellent based on the total number of scores for each aspect of the science process skills. To get the score, the score obtained is converted to a scale of 100 with the following equation (Nuryantini, Setiadi, Kurniawan, & Farida, 2015) .
(1)
The obtained science process skills score then grouped based on categories; poor, fair, good, and excellent. The categories are based on the maximum score (4 x 9 = 36) and minimum score (1 x 9 = 9). The criterion is presented in the following Table 1 . The criteria in Table 1 were determined by dividing each score range by a quarter of the overall score. A quarter of the low score in the score range of 9 to 15 has a maximum score of 43.75 (see table 1 ). Thus, the categorization of the science process skills is corresponding to the scale set for the achievement category in the range of 1 to 4.
Students' ability in using tracker software, perceptions and attitudes toward the course are presented in a percentage form. The percentage is calculated using the following equation.
Information: T = Percentage of each statement. J = total answer of each group. N = number of students
RESULTS AND DISCUSSION Results
The Students' Ability to Use Tracker Teaching and learning approach used in the course was the scientific approach. In scientific approach, learning strategies are suggested using disclosure / researchbased learning (discovery / inquiry learning), based on problem solving (work based solving) and work-based (projectbased learning) (Duch, Groh, & Allen, 2001; Khairiyah, 2017; Kuhlthau, Maniotes, & Capsari, 2007; Wieman & Gilbert, 2015) .
Learning activities on one-dimensional motion material are carried out using discovery strategies. Discovery learning requires students to be able to design their knowledge acquisition independently. Courses are carried out through inexpensive material-based experiments using media balls dropped from a certain height and rolled on a flat table. The ball motion is then analyzed using tracker software. The learning steps taken are shown in Table 2 .
The use of tracker software is intended to make students as candidates for skilled physics teachers to use media, technology, information and communication (ICT). The ability of pre-service teachers in using ICT will be transferred to students later in school. As in the syllabus of senior high school (SMA) or Madrasah Aliyah (MA) physics subjects which state that science learning is expected to deliver students to fulfill 21st-century abilities, including mastery of ICT (Trilling & Fadel, 2009; Wan Husin et al., 2016) . Table 3 below illustrates the ability of students teacher to use tracker software in the basic physics 1 course. Table 2 . Learning steps using discovery strategy
Learning Steps Students Learning Activities Competences Being Developed Stimulation
Students observed the demonstration of a ball being dropped from a certain height and rolled on a flat table.
Developing sincerity and thorough character, and the ability to observe and seek information.
Problem Identification
Students ask a question regarding the movement of the ball which fell and rolled on the flat table.
Growing curiosity, creativity, and ability in searching for information and developing the question.
Data collection
Students conducted an experiment on dropping a ball form a certain height and rolled it on a flat table and recorded the occurrence in a video.
Accuracy, honesty, social interaction between friends in groups, responsibility, communication.
Data processing and verification
Students analyzed the video of objects' motion using tracker software, so that obtained the position graph against time (s-t), velocity versus time graph (v-t), and the graph of acceleration with time (a-t).
Developing honesty, thoroughness, discipline, obeying the rules, working hard, having the ability to use effective reasons, implementing procedures and the ability to think inductively and deductively in concluding, being able to apply technology effectively.
Students distinguished position graphs to time (s-t), velocity to time graphs (v-t), and graphs of acceleration to time (a-t) of the motion of the ball dropped and the motion of the rolling ball and confirmed it by one-dimensional motion theory.
Conclusion
Students described the difference in the motion of the dropped ball (the irregularly changing straight motion), and the ball rolled on a flat table (regular straight motion).
Developing honest, thorough, tolerant attitudes, the ability to think systematically, expressing opinions in brief and clear, and developing good and correct language skills. The data written in Table 3 show that generally, students have already been mastering the operation of tracker software even though 74% of students have never used it.
Science Process Skills
The skills of students in operating the tracker software are supported by the familiarity of computers for students and the ease of operating tracker software. Students' ability to operate tracker software can build students' science process skills in finding the concept of one-dimensional motion. Table 4 illustrates the percentage of the number of students based on the science process skills category. Students' science process skills are generally categorized as good as it is indicated by an average score of 70. Based on the science process skills category, 4% of students are classified under excellent categories, 74% are classified under good, and no students have poor categories. Students' science process skills which were built through motion analysis activities using tracker software consists of nine aspects
The following is a detailed explanation of each aspect of the students' science process skills.
Asking questions. Students ability in asking and conducting question is 60% of students are classified under excellent category, and 39% are in a good category, 1% are in the fair category, as shown in Figure 1a . The ability of students to ask questions represents that students have been able to show the relationship of two variables, the question relates with the results of the observations, and the questions asked are related to all observed phenomena. The following are examples of several questions asked by students: 1. Is there a difference between motion in the direction of vertical and horizontal direction?; 2. What is the effect of mass (m) on speed (v) on the x-axis?; 3. What is the effect of mass (m) on speed (v) on the y-axis?; 4. What is the difference between mass graph (m) and speed (v) on the x-axis and y-axis?
Making the hypothesis. The hypothesis is an important part of science process skills. Figure 1b shows the ability of students in formulating hypotheses. 11% of students submitted hypotheses very well, 49% were good, and 40% were fine. There is no one student in the category of Poor. The hypothesis proposed by students has shown a complete idea, based on prior knowledge and or observation, and also specifically related to the problem or question. Although students do not follow it up with further reason about the thoughts behind the prediction or hypothesis and their considerations. The following are some hypotheses made by students: 1. The higher the initial position of the object being dropped the faster the speed of the object; 2. The volume of an object will not affect the motion of objects in the onedimensional medium in the vertical position (on the y-axis); 3. The mass of an object greatly affects the speed of an object. If an object is dropped on a vertical medium, the heavier the mass of an object the faster the speed of an object will increase; 4. There is a significant difference between motion in the direction of the x and y-axes. Planning experiments. In the experimental planning process, students describe the experimental procedures performed. The skills of students in planning experiments are shown in Figure  1c . 19% of students have the skills to plan experiments with excellent categories, 40% good category, and 21% with the fair category. In preparing the experimental procedure, students can sort the procedures to be carried out, the sequence of all procedures is arranged logically, and able to identify experimental variables and control variables.
Using tools and materials. After the trial procedure is made, the next task is the use of the correct tools and materials. Generally, students can use the tools and materials well as shown in Figure 1d . Students have been able to choose and use the tools/instruments needed.
Collecting and recapping data. Data collected by students is a video of motion of objects in the vertical and horizontal direction. Videos are recorded using the recording facilities on the phone. The ability of students to record the motion of objects and recap the data can be seen in Figure 1e . 30% of students have the ability to collect and recap the data with excellent categories, 55% in good categories, 10% in fair categories and 5% in poor categories. The data collected by most students have been recapitulated in the right format in the form of charts and graphs, the measurements are determined precisely, the data collected has uniform units, the sequence is logical, and the information presented easy to read and interpret.
Analyzing Data. Data analysis is an activity that is carried out after the data had been collected. The students' skills in analyzing the data are 14% of students are categorized as excellent, 35% is good, 40% is fair, and 11% are poor as shown in Figure 1f . Data analysis is seen as a difficult activity by students. Students have difficulty in interpreting data with the concepts they will build. The biggest obstacle is because the understanding of student toward the concepts on straight motion material is very low. In data analysis activities, students must check the data to see whether the recapitulated information is logical, the sentences that are expressed to explain complete data describe complete ideas, can verbally explain how data is organized, can accurately write experimental results based on data, can determine whether data has been collected/captured accurately, evaluating the relevance of data collected with the original question.
Grouping. The ability of students to classify is very good as shown by 85% of students in the excellent category shown in Figure 1g . In this grouping aspect students have been able to distinguish data and share it in groups so that data can be observed and clearly distinguished.
Concluding. In making conclusions, 26% of students are classified as very good, 35% is good and 39% are fair as illustrated in Figure 1h . The conclusions made by the students showed that the sentences and ideas used were complete, determining the results of the experiment. However, 39% of students had not been able to make conclusions that clearly describe the original questions, and interpret the intent of the data analyst results by applying them correctly to a bigger scientific concept.
Communicating.
In submitting research reports in oral or written form, students must be able to communicate it well. In the research conducted, the communication skills reviewed were written forms. Overall students have been good at writing communication in the form of reports, which is shown by 28% of students in excellent categories and 51% of good categories as shown in figure 1 (i) . Communication skills are characterized by experimental reports made by students using active sentences, easy to understand, using standard language, and using enhanced spelling.
Mastery of Concepts
Students' science process skills in finding a concept are important things that need to be explored. Students high-level thinking skills and their concepts mastery can be developed through science process skills. Figure 2 is a graph of increasing the mastery of students' concepts on onedimensional motion material obtained from the results of the pretest and posttest. 
Students' Perception and Attitudes
The results of observations of student activities in basic physics course indicate that all students actively play a role in video data retrieval and data analysis. Students were enthusiastic and happy. To strengthen students' perception data in basic physics lectures, 10 items were distributed to the questionnaire which described three aspects, namely feeling of pleasure, activity, and mastery of the concept. The data obtained from the questionnaire are illustrated in Table 5 below Data obtained from questionnaires about student perceptions related the course taken to support the results of observations. Data from the questionnaire showed that 95.2% of students felt happy, 92.9% of students were active in the learning activity and 87.3% of students were helped in improving the mastery of one-dimensional motion concept. Students are usually afraid of facing basic physics lectures, passive because they only listen and record, it is difficult to understand the concept of physics because concepts are studied abstractly. But with the motion analysis activity, students can immediately observe the GLB and GLBB phenomena and find their own characteristics of GLB and GLBB. Together with other friends, they enthusiastically take every step and activity of the course. The course gave also encourages curiosity, thorough, honesty and excellent cooperation. Moreover, students' awareness of motion phenomenon in their environment can be classified as good, as shown in the graph in Figure 3 . Course with an ICT-based discovery strategy has many positive effects on student learning outcomes both direct teaching and indirect teaching (Dwianto, Wilujeng, Prasetyo, & Suryadarma, 2017; Sabon & Sumadi, 2016) . Mastery of concepts and skills is the result of direct learning, while attitudes that grow from courses are indirect learning outcomes (Usmeldi, 2016) . Courses should be interactive, inspiring, fun, challenging, motivating students to participate, as well as providing sufficient space for the initiative, creativity, and independence. Students are able to adopt changes and are flexible in providing feedback and facing criticism. Initiative and selfregulating Students are able to manage goals and time, work independently, become students who are able to self-regulate.
Social and intercultural interaction
Students are able to interact socially with others, work effectively in different groups. Productivity and accountability.
Students are able to manage projects and produce products. Leadership and responsibility.
Students are able to guide and lead others; are responsible for others. (Trilling & Fadel, 2009) 
Discussion
The learning outcomes present above have an agreement with 21st-century skills. 21st-century skills require students to develop their abilities, as described in Table 6 . 21st-century skills can be used for decision making in dealing with problems in the era of information and digital technology.
In order to actualize the 21st-century skills in the world of education in Indonesia, the Ministry of Education and Culture of the Republic of Indonesia has adapted it along with the adaptation of scientific approach and authentic assessment in developing a new curriculum, the 2013 curriculum. All three concepts were adapted to develop education towards creative Indonesia in 2045 (Murti, 2014) .
The learning process touches three domains, namely knowledge (know what), skills (know how) and attitude (know why). The end result of the learning process is to improve and balance soft skills and hard skills in the form of knowledge and skills. In the 21st century learning, the three domains above are known as KSAVE namely knowledge, skills, attitudes, values and ethics (Binkley, Erstad, & Herman, 2012; Salonen, Hartikainen-Ahia, Hense, Scheersoi, & Keinonen, 2017) . Knowledge is the same as skills, and attitudes, values and ethics as well as attitudes. The results of the study conducted in this study include three domains, namely knowledge, skills in the form of science process skills with aspects of (1) asking questions, (2) making hypotheses, (3) planning trial / trial procedures, (4) using tools and materials, (5) carrying out experiments: collecting and recapping data, (6) interpreting and analyzing data, (7) classifying, (8) concluding, (9) communicating, and skill in using tracker software as part of ICT literacy and curiosity, careful, caring for the environment, honest and cooperation.
CONCLUSION AND SUGGESTION
21st-century skills can be trained through basic physics lectures by using discovery strategies. Low budget materials around and ICT can be used to present physics phenomena to students. Phenomena are presented to build concepts, laws, or learned principles. Learning outcomes conducted in this study include three domains, namely knowledge, skills in the form of science process skills with aspects of (1) asking questions, (2) making hypotheses,
planning experimental trials / procedures, (4) using tools and materials, ( 5) carrying out experiments: collecting and recapping data, (6) interpreting and analyzing data, (7) classifying, (8) concluding, (9) communicating, and skill in using tracker software as part of ICT literacy and curiosity, careful, caring for the environment, honest and cooperation. Students' perceptions of the course indicate happiness, activeness, and encouragement in understanding the materials.
